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PROJECT SUMMARY
This study involves using mycoplasmas, cell wall-less

procaryotes , as the sentinel organisms to determine the
toxic action of perfluorinated hydrocarbons. Three species
of two different mycoplasma genera were used in this study.
Acholeplasma laidlawij is a sterol non-requiring mycoplasma.
Two members of the sterol requiring mycoplasmas (genus
M yoplasma) are also being used in this study. These
species, M. capricoluin and M. xallinaruM, are more
fastidious than A. laidlawii and they incorporate up to 10
times as much cholesterol into their membranes. This trio of
strains represent similar yet different microbes with
membranes of definable character which can be tested against
toxins with possible membrane targets.

I have been studying the perfluorinated straight chain
hydrocarbons, nonadecafluoro-n-decanoic acid (NDFDA) and
pentadecafluoro-n-octanoic acid (PFOA). Initial work
"showed that, using a disc inhibition assay (similar to that
used for antibiotic sensitivity testing) A__laidi aw!, i was
growth inhibited by these compounds and not by their
countexpart fatty acid compounds , capric and caprylic acid,
respectively.

Using sterile filter paper discs loaded with 25ul'of
100 mM of NDFDA, growth inhibition of the two MXycoplas n44
species was less than 1 mm as compared to cleared zones of
2.0 mm or more when A I. laid lawii was the test organism. At 0
similar concentrations, no inhibitory zones were noted when
capric acid was tested on A. laidlawii or M. capricolum. A
,mall inhibitory zone (< 1 mm) was observed when the test
organism was M. gallinaruM.

Studies of the interaction of the toxin and the test
cells in a liquid growth medium were also conducted. For
Acholeplasma_laidlawij propagdted; under low cholesterol
growth conditions, the minimum inhibiting conicentration of
r-apric acid and NDFDA were det,,rmined to be 2.5 mM and 0.5
mM , respectively. When A. haiillawii was supplumunted with a

horse serum (which incrne-).s the cholesterol content in the
r-iibranes) the minimim inhibitory concentrations wire
observed to be 5.0 mM for capric acid and 2.5 mM for NDFDA.

Similar to,•ts ,ising M. ,allinarum and M. ,,iPricolum
were performr.d. PtRh -rainisms were grown only in horse
5.>L-:m suppi], nont,.d rn -i,im (0*fine nd -is high chol;.sterol.
c-lnditions). The .s t b i •hed minim,um toxic (,,.nc,.ntration of .
both capric acid and NDFDA was the name ( 2.5 mM ) when
M. capricolirm was the test organism. When M. g.allinarum was
t}he test org.ani im, it ai e~rod that c.pric acid was more
toxic th:in was NLfDA (5.0 ;mM as cofip-trd to 2. 5 r,)

S".
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Preliminary studies in a broth culture growth system
revealed that two actions of the perfluorinated fatty'acids
can be discerned. At concentrations of NDFDA greater than
10 mM, it appeared that the A. laidlawii cells were actually
solublized (e.g. the turbidity of the cell--toxin mixture
decreased). Analysis by sodium dodecyl
sulfate-polyacrylamide-gel electrophoresis (SDS-PAGE)
revealed that polypeptides were lost from the toxin treated
whole cells when compared to the untreated cells. The
changes in SDS-PAGE profiles were similar to those seen when
a detergent such as sodium dodecyl sulfate was used to treat
the cells .In addition, alterations in polypeptide profiles
due to treatment with the perfluorinated fatty acids were
not similar to those seen when Proteinase K was used to
treat the cells. Treating the cells with high concentrations
o'f the non-parfluorinated fatty acid control chemicals
produced similar "detergent-like" activity but at
concentrations 5 to 10 times thrt of the-perfluorinated
mompounds. Using 10 inK concentrations of 14DFDA and PFOA, Mt.

cap~courgand MI. gallinarui polypeptide profiles were not
changed as compared to control samples.

A.DDITIONAL. STUDIES

Stuidies carried out in cooperation with Dr. Daniel
Levitt of the Guthr.ie Resiarch Institute, Sayre, PA are in
progress. Dr. Levitt and I have found that 1 mM PF~OA or
NDFDA had a detergent-like activity on several tissue.
culture human cell lines. At lower concentrations (0.4 mM
for NDI'DA and 0.8 mM for PF'OA) cells are growth inhibited
bot not noliibil izod. The oxact toxic doge was depe--ndent on
the growth conditions usred for the tissue culture c-ells. We
shall be continiuing these stuidies. These prelimninary
findings greatly parallel the results noted here for the
myc~oplasma studies.

Work with Dr. Alex Shrift of my Institution has b e gu n
in rfugard to defining the toxic action of the elemont
self.niurn. Selenium is an-es;.s-3tial mictro-nutric-nt hut, at
hig~hor conce-nt rat ion s, is toxic to many cells. Rocently, a
na~tural accumiulation of s:lenium has tuirned a rreservoir in
C al. i f o rn ia i ntoa a rie:., i -,ni t, d to(,x ic( w 1.,3t (3.1r . a . Us ing a
mnyco)pi i!,ma test iys t-m1, 1 hiv fVoiCnd tht nycIa>T.Sc n
t~olerate levels of inu-)rqinic ;(-Ionisiin typica,-lly toxic t(,
ojost ot~her ,itr .I~ uzr#r-ntly invcs5t.it g.iti nF the
r~i-echa-ni.,;m of this :lriIintoloraince. Prol iminirlcy d-t. fli-m
this stuidy has b.,-,.n li--d in an N1[11 ,?-.rint rp w l r rty
2u1,ini ttoid by Dr. !Thti ft -nd ri~.l


